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PURPOSE RESULT(S)

11 model compounds (BCS class I-1V) with diverse physicochemical properties and published human clinical data on food effects were selected.
« Solubility ratio (fed/fasted) was calculated using biorelevant solubility data obtained from the literature. ) a0 reFaste)
« PK parameters, total drug exposure AUC, the maximum concentration C__, in the fasted and fed state were obtained from the published clinical data. o T
* Food effect was assigned based on AUC and C,_ ., ratios as follows: positive food effect (AUC and/or C,, ., iIncrease with food, 4 compounds), negative food effect cmex(redirasted)
(decrease in AUC and/or C_ ., with food, 4 compounds) and no food effect (no significant difference with food, 3 compounds).
« C(t) in acceptor chambers of uFLUX pairs were used to calculate flux values corresponding to the dissolution in the donor chambers with FaSSIF or FeSSIF.
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« The intake of food and meal type can strongly impact the
bioavailability of orally administered drugs and can consequently

impact drug efﬁcacy and safety. Table 1: Physicochemical properties, Food effect data and measured Flux of the studied compounds
+ Assessing food effect (FE) on drug absorption is critical to BCS | LogP [ Solubility | Observed | Observed Dose :
optimize the safety and efficacy of the final product. Class Ratio AUCRatio | C,, Ratio clinical FE :
« During the early stages of drug development, when only a small data (predicted)
amount of drug substance is available, scientists might not be 1 L I L I
aware of the mechanism of food effect, and the limiting steps in _ (Fed/Fasted) (Fed/Fasted) (Fed/Fasted) (mg)  (mg) (Fed/Fasted) . | | ¢ EEES == - =
oral absorption of a new drug candidate. 1 7.8 2.23 2.36 3.68 positive 600 2000 0.073+0.001 0.017%0.003 4.25 é e Cl&ﬁfﬁfl e Fluonsrme e Nﬁs'zgﬁgpme e
' Igle ai dfsfsgl"jiosr:“de-VquV:;ﬁtgn'gVefSt'gat‘f t:‘ee dfcﬂ'tfiggtyeggjt Se”a"fll” 7.8 2.23 2.36 3.68 cositive 600 200  1.277+0109 057940095  2.21 2
in F;Jreformulatilgn stgge using drug STJFE)Starﬁ)CG alone. Y I 3.02 2.24 1.13 1.29 positive 200 50 0.632+0.077 0.186 £0.021 3.4 B Figure 3: Solubility, flux, AUC and Cmax ratios for the studied compounds.
v 4.2 3.85 1.02 0.79 none 75 75  2.168+0323 1.751 +0.540 1.24 A | | | N | |
I 4.7 3.43 3.13 2.73 oositive 100 100  0.352+0.063 0.081 +0.016 4.35 A * Side by side comparison of solubility, flux, and AUC with C,,, ratios shows
| 45 117 0.96 0.85 none 10 40 0.85 + 001 177 +0.15 05 X that flux ratio is more predictive than solubility ratio for FE prediction
IV 2.56 0.23 1.18 0.67 negative 40 80  0.208+0.036 0.018 +0.003 11.48 X
uFLUX dissolution-permeation set up [ 2.2 1.24 1.7 2.2 positive 1000 125 0.218+0.009 0.205 +0.011 1.06 A CO N C L U S | O N ( S)
» Dissolution/permeation measurements were performed using soniazid  [EEERIEY. i 0.88 0.49 S N e e 0.020£0 Ll e X
HFIUX apparatus (Pion |nC.) with 4 Side-by-Side donor-receiver 1 3.5 1.52 0.78 0.93 negat!ve 200 50 1.077 £+0.084 0.521 +0.179 2.07 . Using 11 model Compounds with diverse physicochemica| and
chambers. : 3.5 1.52 0.78 0.93 negative 200 100 1.923:0547 2.610:0.618 0.74 B nharmacokinetic properties, we showed that a combination of dissolution-
| | [ 3.17 3.2 1.02 0.74 none 10 25  0.235%0.028 0.233 £0.073 1.01 A nermeation is a useful and more predictive tool than the solubility ratio alone to
* FaSSIF (Fa) or FeSSIF (Fe) media were used in the donor Il 0.13 n/a 0.9 0.3 negative 100 200 0.034:0.002 0.037 +0.007 0.92 /A oredict food effect

compartments and Acceptor Sink Buffer (ASB pH 7.4) in the
acceptors, separated by a lipophilic membrane (PVDF filter
support 1.54 cm? covered with GIT Lipid).

« As no in vitro technique can predict intestinal drug metabolism or the impact of
transporters on drug absorption, the flux-based method could not predict the

_ _ . - _ _ | | negative food effect successfully but may provide very good gualitative insight
« Unformulated drugs were added as a powder into the donors and Amiodarone, Positive FE Nifedipine, No FE Clopidogrel bisulfate, No FE Furosemide, Negative FE about the food effect of permeability limited, dissolution rate limited and

concentration was monitored in both chambers using in-situ fiber E— bt e ko
optic probes with UV-Vis spectrometer (Rainbow R2D8, Pion Inc).
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« This study shows that during early stages of drug development, scientists can
use the pflux dissolution-permeation set up with a limited amount of
unformulated drug substance to gain valuable insight on the limiting steps In
oral drug absorption and the mechanism of FE of new drug candidates
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« Direct or second derivative spectral analysis and path length from
2-20 mm were used to further improve concentration analysis.

iy
o

B
[en]
Percent Dissolved (%)

Percent Dissolved (%)
Percent Dissolved (%)
Percent Dissolved (%)

O FaSSIF  © FeSSIF

N
o
07
h A

(@)
(@]
9

20

\e]
o

@CAvgFA OCAvgFe

* 11 model compounds (BCS class I-1V) with diverse
physicochemical properties and published human clinical data on ’
food effects were selected.
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R 5 Figure 2: Concentration-time profiles from donors (top) and receivers (bottom) for Amiodarone, nifedipine, clopidogrel bisulfate and furosemide. AC KN O LE DG E M E NTS
onor
Chamber / . .- . . . . . . . . UU
P \p - Positive FE: BCS Il drugs that showed positive FE in the clinic also showed flux(fed/fasted) ratio >1 indicating positive FE. | . . .
_= \_t \ We would like to thank our colleague Glenn Snow for his support in the flux experiments.
Strer — \ ) Receiver * No FE: clopidogrel bisulfate & nifedipine, solubllity ratio indicates a positive FE while clinical data reported no FE. Flux ratio was more predictive of FE.
\/’ 7 The authors would like to dedicate this work to the memory of Konstantin Tsinman.
Seure e Selemanie o eELUS e vsed i the sy * No FE: fluoxetine HCL is reported to have no FE. Solubility ratio also shows no FE. However, flux ratio indicates a negative FE. Flux experiments conducted in

the absence of lecithin and taurocholate also shows no FE. For this BCS | drug, FE prediction based on puFLUX was not reliable.

The flux (J) across the membrane was calculated from the

concentration-time profiles in the receiver compartments - Negative FE: furosemide is more ionised at pH 6.5 (Fa) compared to pH 5 (Fe), thus solubility is greater in Fa compare to Fe which correlates with a negative FE
dm vV dc found in the clinic. Since only uncharged species can permeate through the lipophilic membrane it is expected that membrane permeabillity is higher at pH 5

Q
_ _ O .
J(t) = Adt A dt compare to 6.5 and because of the pH difference, flux was not predictive of FE. PlOn ¢
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